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(57)Abstract: 

PROBLEM TO BE SOLVED: To stably and accurately 
supply a raw material. 

SOLUTION: Pressure gages 4a, 4b, 4c specify the raw 
material vapor pressures in raw material containers 1a, 
1b, 1c. Controllers 2a, 3a control the temp, of the raw 
material container 1a so as to attain a specified raw 
material vapor pressure in the raw material container 1a, 
based on the measured value by the pressure gage 4a. 
Controllers 2b, 3b control the temp, of the raw material 
container 1b based on the measured value by the 
pressure gage 4b, and controllers 2c, 3c control the 
temp, of the raw material container 1c based on the 
measured value by the pressure gage 4c. 
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mi*TvmT%ts it. /BftSBiz&iJSsUftijap? 

3 jWHE* * 5^ * 7 s 2 r TRHfflJRWT >M 

SitifctMU. ^^->7S3izis^. jjmsss^&r 

ll=H*. *yv7S2TTRBM«ffl*Tl***:«ia: 
SftfctB^. 7t-;7S 4|Zxg*. 5HSLfc5MdS±RH 

ffijstt±ft>*3a >! CTis:T*. ^fy73 4T±BBia« 

7s i|=H«. 

C0031] -tV. 7T77S1 17. ETJltlzj^JE 
ftttTft»£3 0«ttr*. 7tv7S1 &TW£Lfc 



3!Zil^ ±l2^^v7S2IZt5l^*T5fiaSlOg^fii 

^±^*t!^7Viza!s u coa^fv78 1 iizk 

S* 7tv7S1 2rTPSa^3 ; &se^TU^i:¥iJS:^tl 
fctftd. 7T77S 1 SIS Lfcffi*tf ±BRJEE 

*I?U:l&>fc3 6>«¥!]«-*. 7tv7S1 4?±RB£ft 
IU±fc¥!l2**ifctBd. 7tv7s 1 SlZ*i*. ±Sg* 
\ZHV STPBiSJSojgtSirfiBSTB* ***7?lz 
3MU Cfl)fl7yy7S 1 1 |ZR*. 7tv7S 1 4 
T\ ±PSS**»i:^3:*^fc*^ 7rv7s 1 1 |z 

[0 0 32] fcfcU MOCVDSrfflL^TOIt & 

#M^SSrt(OJI^6^S9LrL3:d5gJ5llZtT l ±#U 

^L>j;diz3i3&r^* coir. #i]iras®#*2§ai* 
^^^ft-^^lz^uz-dE^izfu^ctlz^y. * 
izssufcssst(DJ3ii»tf^^aiz«igr*cfcj!>3rs 
So a*. *sia5a)JKSso)j:dizjai«s«fl>?^izMF 

C7a, 7 b, 7 o J£fi£®T<5»^lZliMF C7 a, 7 
b, 7cO)»)MSS*«^Zl:^?^ 
[0033] CCrtt, J5«S«1 a, 1 b, 1 cftJtD 
MFC7 a , 7 b, 7 o ^JH£I * < 6E«(Di3*lZ 
J573Stiia, 11b, 1 1 oSBttfcW&itfHUfe 
ft 1 a. ib, i crto>H|Sitf;*0)JE 73^513 

Sr*dt3lZJSWS«1 a, 1 b, 1 ctS^ISIfi^ftfc 
S73l+4a, 4 b, 4o^ffll^fcJ:U £<D«6IZ 
I*. S73St4a, 4b, 4oT9JS*tifcJKIsnBaSa> 
SiJSfifiii* qvhP-72at3a, 3VhP-72b 
t3b, qvhQ-72ci:3ci:tnfn7<-l : ^ 

[00343 tUT. 3VhP-72a, 3af*. S73 
1+4 a 0)5lJ3:fiSlZ^^L^rmS«1 a^CO^aR^S 
^^(DSTlt^Sctdlzm^SSl a<JM£*£#Jair 
(5]«|Z. :vhP-72b, 3b|l S73lt4b(J) 
;»]3i:fiSlZ£-3Ur/Btt&Sl brtCOJS^^JE65RfrS:0) 
E^fctf *<£3IZJBtt3SM b(D£JK£*'Jap U 3Vh 
P-72c, 3c It, STjg+4 c(J)3BJS:fiBIZ®^L^TM 

^ss 1 c r*i cDMi^aR^s am s:(DS7] t <c s <£ 5 iz/s 

I4SS1 c CDiSJg flairs* !U±tDJ:dlZ3|ESgBgo)^ 

fSgrlt. JEt73lt4a, 4 b, 4c & SL>liJE73gt 1 1 
a, 1 1 b, 1 1 c (DUrftfr-^ISi^ilfclZcfc 

M F C 7 a , 7 b. 7 o 0>iAf* ?H S C fti 
S* 

[0 0 3 5] fcfc. ±i2l3THt. ^«^JSH^0)7D^0)m 
o lgtlZ»SL3S^7J><-5 0fiSt LTHTd^jUS: L 
Tt^d5 s /=y<J)mo I & (mo I / 

m3) &®&TZ>HkkmmV&> S. Sn^O)v£BiJ (law o 
f gases) ToV=nRTj ( Dtt^^(DS7l. Vli^ 
nlimoljgu RttS%^5fe, T««WiS«) IZ,^ 



ErtSt 4e C&jilXfiStt. tf*E«I*llZfc!75P b (DP 
mo I ifijRlZttW Lri*^ 

COO 36) tc^r. MF c^3?s: LTiM******: 

10Q-3OOP8) ^?t«r^>iBSd>35 MFCfl) 

MF coWJEiM* asms 3ft TMF CI=<t*5S*Mai!= 

TJgft ^ **iz& -d rm*\zm& L-a%w&&ft<» 

FC/\d)jcS6SfgTr^Cfclitty. MFCi:j:«lt 
coo 37] coMFc<Dtaf*K^r*rani=«u ± 

1 1 a 0))IJS:fifi|rS-3L>r. MFC7 a BUS £ ft 

r^tD^MF C7 o<7)JESWjaiTt^ C 
CQfcefc. *3eJfc<Dra:&IZJ::htf. JBttSBrtOJlSJtfiQ 
^LTfe, MFC/scojEE^&gtfJETW-tlZLTl^ 

coo 38) mm<M&&2i i^tt, 
«&j3ftterf£s*£ (mocvdiss) &3mmvM& 

SWtTR [*]4|Z;T;£ft5MO CV DgfiTll * 
a, 1b, 1 c|:|^/175q, 5 b, 5o€*>LT* 
C0039] |]4|:rpJ^MOCVD3gE5fflL^:P 

^5^-hS'SSB^Pb (dp m) 2 S&ffcSti, PJEI 

iz. b, 1 c mmr^ztiizj:^ 

mit-stemwr i (o- i -p r) 4 , mm&Kit&to 

BmZr (O-t-Bu) 4 «tfk*-t**. 
tlfc£J8MftS|*ia)StS 1 Ott, t - 3 9 a |Z«fc o T»f 
3:0)sSjeiZfcD*«h*tl^, 
C0040] MJl75e^l^TArVN2 

*0**U7ff;*«JEW«Kl e|*||=SAU **U7 
tf^fciBSLfcP b (DP M) 2 tf7«^Jl/75a, 

M F C 7 a % /1Jlr7Ba^LTJ5J»S9|*]|Z$Ar 
*• 5/=. /U!r7 5b«BI?T**U70>l%l»»8fl 
ibrtiaSAU *1»'J7^k£6U:Ti (o-i- 
Pr) 4 tf;*£/tj|/7 6b % MFC7b, b 
LTEJESS9f*)lZl£A U c ^ffiUT* 

t'J7^OTSSl cr*3lZ*£AU ^-P'JT'tf^fc 
ii^LfcZr (O-t-Bu) 4 tf^^||/76c, M 



FC7c, ^iI;78c^trSfi5SS9^[Z^AT 

I^I^iZ, /ML/7 6d, MFC7d. JSVsjB d ^> 
LTNO 2 ff*fc£0»»9l*]!Z!3AT£. 
CO O 4 1 ] *f U^tf *fcil£LfcP b (DP M) 2 
a"*, *f UT'tf Jafcifi^LfcT ! (O-I-Pr) 4 
S-pMT'tf^fcil^LfcZ r (O-t-Bu) 4 
NO 2 tf^O)#55jli^ MFC 7 a, 7 b, 

7 o, 7 d m^Tf-tifftffjapsti*. cht. s 
tSio±|rfi, /<p77t-f h«lifi£DPZT^ (p bz 

rxTi1-x03 SI) 65JI2£S£ft5- 
[0 0 4 2] 2jK§|J5fiO)^fflgrtt. ft^^t@^^7Pt^ 
*i»Tr^i:, iSfelZ/Wl/78 a, 8 b, 8 o, 8d£ 

r=au^fcttiz. m&./v\,y 1 2 a, 12b. 12c, 1 

2d SKIS* **UTtf*fc5B£LfciBttff;*&tfKft 

b, so^raur+^UT'tf^^aiuf u ffisoBraas 

a, 6 b, eo^&aUTs JS^SS 
1a, 1b, 1 oi*3a)lBraaR£s5$S2lSt 4 a, 4 b, 

4c riUSrr^ s^iit 4 aco;iJS:fiiii, 

2afc3a. E*J§t 4 b ©SfJSfiSli* 3>hP-52b 
1:3b. E*iI+4 c 0)j|JS:«SIi. :vhP-72cfc3 

CO 0 4 3] 3VhP-52a, 3 a li. ST^st 4 a CD 

)US:fiSiz?i^L%r^mss 1 artcom^^S65^s:a> 
s^fc^^ctdiz/si^ssi a coisjs^jair^. mm 

\Z X qVhP-72b, 3b!t E*>It4 bCDslJ^tiSIZ 

*cfc5lzJEttSS 1 bd)&jK%$>ja U qvhP-72 

c, 3cli. JE^t4c(D)IJ2:ffi|Z^^L*TiS^S»l 
c (D/BftiBftE tfRffS cdSTd « ^> J: d lz^s» i 
oCDsSJa^SWr^* JSf4S» 1 a, 1b, icCDiSffi 

COO 4 4) W±0)ct5IZ. *^<D^T=tt. f&m7 
Pt^h raS»1a, lb, 1 crtCDM^avSCD 

insula, 1 b, 1 o (DiSJSS'jaifc^ 1 jss 
^□^sjzi&yjgrcfcizcty, ie*jtD7n-t^iz 
fci7^>/5^s?ifi«JEfir^ckizj:^T, ^izs^ufc 

CD^HItt. fiSKfti^7U:51S 1 0 ^J5XSS»J?)>^ JfeiB 
U «j UiSffih O^S/SSSlzHBAT^CfcfcadfTL 

COO 4 5] CHJ5fi<J)^S§3] d5|J. 2jsPg^|Z^^M 

o c v D*|g C03S 3 0)Hfi6 OM&tt IT Ui^)^ 

r^<t o\zLtztiOZ\ m i fcf5)-cDt«flficoecoizitiB} 



f*1 a, 1 b, 1 cp^CD^ifiJS^siJST^ifi^l+l 3 
a, 13b, 13c, Sa §l^ttlSPl8»1a, lb, 1 
ctMFC7a, 7 b, 7 c fc 0)TbIG> *52^F*J<D/S& 
jSJS^jUS:^^ifiJlllt 1 4e, 14b, l4o<JH*r*l 

COO 46] [U6Att, [E]50SgB£OJ&r£rttJ8?*l£ 
iSBIt13a. 13 b. 1 3 c <J)H!riiffl» l^J GBti. iS 
j£I+14e, 14 b, 1 4ofl)»Kii»]§ttlf l ^tr 
fcU. d6A|tifiJSIt 1 3 a, !]6Btiifijg§+ 1 4 a£f- 

tit sires %<> (Defli^^^^asait 

1 3 a fi, 1 5 fc. g**^ 17t^«i 05 

IWK 1 a 0)JB25lZtt£ij Lr^l^6tlfc2-=><J)S1 6 
a, 1 6 bjZ^&^l 5kg^ 1 7 65^*TptlIS 

yftttetirits. 

[OO 47] g]6A!Z^^n^sfiJKI+1 
jfe* 1 5^€>^iotl*::fcttiSt«8 1 a 1 
SatffcAtt^tL Ctl fcftfaT*ffc7*0>S 1 6 b&>£ 
itiK Ur=$fe65gpfe*^1 7T=2?t^tl^ ZtUZcfcU. 
JEftSSl a|*]CDSl 6 a fc 1 6 b^Z^r^/E^tf 

CCrtt. iSJSltl 3 a |Z^l^T^'0)raJtf : &itt^L 
fc:&^ fl5<Di6J£I+ 13 b, 13c |I-3L*TfcP]t£r& 
Z>. $tz. (DSB|Z^?tl^iS^=t Hell 52 
1 8 fc. JIt4S& 1 a tMF C7 a fc CDPal <D *K«lZ 
^l7»o^fc2^<DS:i 9a, 19bt g3fc^2 0l: 

COO 4 8] ilCDsfiJSgt 1 4 a Tli, 56**^18^ 6 

c*\ktofar&&-fi<r>i& 1 9 bZp^aittLrbste^eac*? 
f2 0Tg3fcr^ cnr, ff*K«r*ia)W4tf *iz 
<t^3ti»tt^)iJs:T^cfc-e, M^ifis^aj^:^^ c 
en*. 4a <r>mf$\z^i\T!Mm LtztK \&m 

I+l 4 b, 1 4c |Z^lv-Cfc[3j&r& tfc, iS&S? 
^fcEU Sfcg^^^fc^PaKD^tDfeJSH 5t77^f^ 

-ttfco)fe>s#&rgi7J#^rfc Ja^ 

CO 0 49] *Slfifi(D^^|ZfcLNTt. ^K7P"tl^li 
SS1 0)HfiC<J)JKfigfc[5lSTK 5SJS1+1 3 a (D^JSKiS 
li. 3Vhn-52a, 3e |I7<- HMy 9£tU 2B 
JSI+ 1 3bO)ilJS:fifili. qvhP-32b, 3blZ7Y 
SBJSst 1 3 c osiJSfiBIl* 3VhQ- 

72c, 3c|I7-f-F^v9*tl£u 3VHD-72 
a, 3a|*. ifiiai+1 3 eO))?J5:fiilZ©^l^rJES^SI5 
1 a^OM^JjejS^^fiifc^^ctdlZJS^SS 1 a (D 

m««pt*. m&\z. nvhp-52b, 3 bis, 

1 3 b0))|J3:fifi|ZS^l^lSmSS 1 b|*j<J)JItt 
iejgfiiR!i^:fififc^^J;dlZJS^SSi bflffl«€H» 

u avhP-72o, 3cii, ifij$s+i 3 coHiisft 
dizjs^ss 1 c <dm«iwt*« 



[OOSO] 2fc* sfiJSs+1 4a, 14b, l4o$3 

SBJSStl 4 eQliSfififct UVhP-52 
a, 3a!:7<-FMyC?^ iBJSst 1 4 bOjIJEfiB 
ti. 3VhD-72b, 3 b|Z7 -r - FvS *y 9 Stu 28 
J^l+1 4o 0)3il^fiBtt. 3VhP-52o, 3o|Z7< 
-KMv9*tl«u 3Vhn-72a, 3ett. 5JB«I+ 

1 4aa)ji:£fifilZ£^l*T/E$4S»l al*3 0)JEttijB&&5 
BfSfflktt*J:3l=JISWB*i a (J)iSjS£ttJa)T ^ 
&IZ. qvhP-72b, 3bi4, ifiJKlt 1 4 b 0)31J£ 
ffi|ZS-3l*TJS^ft»1 brt©flll^ai«dSnff3Eiak<K* 
<t5l=lS^S« 1 b<DiBJSSSq»U ZJVhP-^2 
c, 3ot*. iSJSI+1 4o<D»JMlZ8-3l*TKW»» 

CO 0 5 1] tt*3. ±ajTll ^«^M^U)«^(J)m 

o igciz»sLd^v^-><-5o)fififc ur/si^ass (k 

e/rn3) «ISLTli*tf. Ctlttmttf*tt& fcUfl) 
mol» (mol/m3) £)iJ:i:T£ Z fc fc[sH57= & 
4. ftHl^lbft fcy«Kltt <ICDfe?HIZ-&!Zi*£ 

SI*. M^lZlSl^(Dt,CDTS *0>T. Mtef*«& fc w J0) 
Hfirfc 3JBttaMI*» *lE«rtlZfcl75JIt4tf*C> 
Uttltttft fcy<D«TS5ir«ttmo l»IZ*gil3L 

coo 52] inmof&m*! @7i*, ^ii^<D»40) 

%ffio>fiSk«^tidl^«jS (MOCVD8S) 
^fc^<D»4^fiCCDJgn§0)S2|j:«fiti$j^ LTL*^ 

[*]4fc[^-oratfizi*iB]-d)??i^£ttLr& 

a, 1b, 1 c^CD^F-f UT^'^tDiSADlZH /^;l/7 
5a, 5b, So«^LT^^U7tf^AIAId^tl%* 
H4IZ7F U:MOCV D»jBk*tt*AI4. MFC 7 
a, 7 b, 7cft5, T 7 ^" ^<D55AD |Zi&f;J»3 tl^z 

y^Jb75a, 5b, 5 c <D±55ilJI=ifeiS* tlTl^ Cfc 

C0053] IH7|Z7f^^^MOCVD^jS^fflL^=P 

ZTK(DfifiK7P-fr^lZ-3L^TiKWr^ ir, jams 

si a €io»r*cfcizj:y, ^eMp-fji/x^t-h 

SSSfi^Pb (DP M) 2^S%ft*-G. (sJB^lZ. ll^SS 

ib, 1 c^jiQ»r^cfciZcty, ^«^ja^^M^i 

Ti (O-i-Pr) 4 , ^«I^Sft^^lS^Z r CO 
-t-Bu) 4^ft<*t*5, ^^»Sv*tlfcSfi5SS9 
1*30)8^51014, t-99 a IZJ;^ TTP^CDiS^lZfin^ 

CO O 54] jfil\7\ ^Jl/75 a^r^l^TA r^>N 2 
^(D^t'JTfe'^MFC? a UTll^SS 1 af*] 
IZISAU =tt'J7to^i:I^l,fcPb (DPM) 2 
«^M)if768, 8a ^5>LTSJ(SSS9r*)|z!SAr 



b£rtbT/imS»1 bi*i!Zl5AU ^rUTtf^fcil 
^LfcTi (O-i-Pr) 4 »^M/|/7 6b, 8b 

^n- Lrsjc£s»9i*]izsAr^o mmz. svbys c 

SI3l?r=t^>J7tf^MFC7o ^/>LTHI4S«1 

cr*}|i»SA U ^i-UPtf^fciS^Lfcz r (o-t-B 

u) 4 J!]'7^jlf76c, 8 c"£i> LTJgJ"5S»9f*] 
IZASATS. [s|B=J|Z % /Wl/76d, MFC7d, /*Jl/"7 

[0055] 4f Uyff^fcli^LfzPb (DP M) 2 
^i»U7tf7i:i6l/:Ti (0-i-Pr)4 
XX, *VtJJ>tiZtm€iLtzZ r (O-t-Bu) 4 
IS*. N02 tf^CDS-SSSBL ^*51 0±|Zjg£$c* 
ft5PZT&lZg5g£:h£*lft££^feLr. MFC7 

a, 7 b, 7 o, 7 d IZctoTf-n^WJai^tl^ ^ 
dLT. 1 OJt|Z&. ^CP^^tl-f h«iS(DP ZT 
K(PbZrxTi1-x03 (50 &5"£ri ? ft 

CO 0 563 *mmo>mr&?\t. «6K7Qtr^6i»Tr 
St, "£5lZWl/"78 a, 8 b, 8o, ed^miS^t 
ttl:, f8^^;b7l2a, 12 b, 12c, 1 2 d £&1 

2 (MRU J56K6i^TtfcStS 1 O^Sfi5S»9fti 

e&tiir*. i o^&aiLfcfs, mji75 8 , 5 

b, 5 c^fSfi UT*f U7JJ7««IW U HfKtDMDftl 
SliS Lfc«D/^il/7 6a. 6 b, 6o^i;, i5£l~Sft 1 
a, 1b, 1 cF*l<3)Jll4^JE : &S^lt4 a, 4 b, 4 
cVftlttZ. II*gt4 e©3MS:fiBtt, qVhP-72 

a, 3a|Z7-f- F/lvOStk ff?W 4 b (OSEM 

li. qvhP-52b, 3 biz?*- JE 
73lt4cO);ajS:fiStt % qvhP-72c, 3c|Z7Y- 

FM^SSfts* 

[0057] UVhP-72a, 3 a J±7^lt 4 a CD 

J±7Jfc#SJ;dlim48**i a cojSJS^jairSo 

IZ. 3^hP-72b f 3b|* v S7Dlt4 b(J)$"J3:<iSIZ 

^^L^T/SiaSSi brt<D^I4^S^S:cDjgE7^i:^ 
3«fc dlZMI^SS 1 bOiSJS^^Jap U =JVhP-52 
c 3cli, JE73lt4 c (J))iJS:fiBlZS^L>rMf4S«1 
c ft (Dfawm&fl &WtS: tD/±73 i: # 5 <£ d \zm.W&& i 

co&mttm?z>. 1 a, 1 b, ic<Dssjg 

IPiSSt^fT LT. ^IBT*£fca)£tj& 1 o£J5jfcSf&9 
rtlZjfcALT. ±iZkmma>rimyQ***mTZ. 
lU±0)«fcdlz. *Sg3SBO)^5gri^ ^IR7qfe7h H 
Mia, lb, i ci*iO)IS^2St^ff<D5iJ3:t. 
s«ia, ib, 1 c o&mpmk £ Udj^^D-tr^S 
izss y iir ^tiictu. ^izs^: L/z^^s^fTd c 
fcA'r-fs* 

[0058] *3l»0)^rll. MFC7 8, 7 b, 7 

c?!i34^UTto*^cD5SAnizaS:l^iD+ifcy^l/7s e, s 

b, 5cC0±i^fl»J|ZgtiS^^TL»S^i:lZJ:U, (*)4CD 



S. B4QMOCV Dj$Srli. JEtt^fE 

iz/l^SS Isi^SI 0)53 J« 3 V m F c -£fin f* r 5 & 

m *$gaO)^5g!Z^l7SMF Ctt^-plJT'tf^a) 

iSSipjai^fjdfc^^tiCDrs scor, wfc^js^siz 

O AO jS m 65 2 O O «C JU ± ! Z * S 5 =5 i n I itjg ^ fc 35 
Sfo MFC0>fiD»S«di2 □ 0 "C <• UHS < # 5 

MFco)«ai:«3:ttft53lfbrS* £IOJ;3tt!I£ 

ft 1 *. (D7<DMOCVD^iS*:^ffia)^agCI><tdIZ. M 
FC7a, 7 b, 7 o -HJ Ptf^O^ADlZiS I}* 
*lfc^7Se, 5 b, 5 c(D±5S<IJ|ZS(SrSCklZ 

COO 5 9] JtCfc, fiJIK»T^(D~i4a)^^|^ J5fiK3tl5 

ZZTLttmm 1 o^J5^S*6^Jftai U «f Lu@iJ5ii 
O ^SJ55S* IZ«5 A r S C i: fc L Tf7 ^ tiS 

MOCVD^St±<|5]L;rJi lU±<DSgJ5fi<D 

j^^rii, 1 o±izp zTm^ms&Lri^tyK * 
IV 

E0060] 

Clg^(DJa^3 iU±ltt^ LfcJ:o!z. 2js5g^lz<t^H. 

D - ZJ V h p - 5 i: 0)ra1 0) ft* ^S2^[*3 
IX IJ^(4S»i^o)^«^Jg/g|S'a)7D^cr)fT>o 1 »|z 

/si^o w x&x&to izmis r s c 1 65r -* s J: d iz^ 
i:ft"x--*s* t^rtt. /s^sscoi5ji«-£--£fiSizra3: 

iTl^tztz®. 1 a, 1 b, 1 cF*KDJ!S^fi"iS 

k ^ r L^7= * I z J: y u /=JE?fC ^ «IS fti^fig 

fc«y, ^*o)iiisizfci7sm"ig*6-"ff)B^ti^ 

C0061] Jimtf^-£"7^7P-ZJ VHP- "3 

fHJ¥4 - 3 6 2 1 7 6^&m\Zmm$t\tz&m&&<&m 

<fcyfc, «tyia^«M^mfsssr-fe Sfce^s* l 
Jtfc, | J7'ft'^iz < i;yjjir^«^-&sjcj5 
^sso)^^AaatFti^aiDizrg[i7^tifcM^-7 

filz^ ^ji> TJl^as-^JE fl-RfcE OS 73 ^ S <t 3 IZMISi 



£#*r*fc«k nmv*- 3021 lemsmiznajr* 

OJSBR r * C i: 63 7? ft*. 



03 2 3 0il=5r*^*Jl«B» <D«fcfffiEl£ Jt V2B 

[03] *^o)38 1 cvxma>MSSi\z&ii%2im&m 



cs 5 3 v%tz®<n%3 oxwdjbss 

03C3 MW^^o>3Rj«^i2r*aWS+0)-W^ 
03 7 3 T *fc « 05* 4 0>%ffi®I£&£ 

OS 8 3 0>»f8 JtiSSISO) fftjdi^ T^RSTR 

r» ** 

1a, lb. 1o-l^88, 2s, 2b, 2o-&a* 
3VhD-7, 3 a, 3 b, 3 VhP-7, 
4«, 4b, 4o-££?3S+* 6a-6d k 8»-8d, 
12« — 1 2d»'/1Jlr7. 7a— 7 d'"?^7P-3^ 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□4aded TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



